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The title compound, potassium diniobium vanadium phosphorus decasulfide, KNb 1.75 V 0.25 PS 10 , was obtained by reaction of the elements with a eutectic mixture of KCl/LiCl. It is isostructural with the quaternary KNb 2 PS 10 , but the Nb sites are occupied by statistically disordered Nb (87.5%) and V (12.5%) atoms. The structure is composed of anionic 1 1 [M 2 PS 10 ] À chains (M = Nb/V) separated from each other by K + ions. The chain is composed of [MS 8 ] distorted bicapped trigonal prisms and [PS 4 ] tetrahedra. There are no interchain bonding interactions. The crystal used for the X-ray analysis was a racemic twin.
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Comment Ternary group 5 metal thiophosphates have been reported to have mostly low-dimensional structures. Especially the Nb 2 PS 10 phase has a two-dimensional layered structure (Brec et al., 1983a) and V 2 PS 10 adopts a one-dimensional chain structure (Brec et al., 1983b) . Due to empty spaces and the orbitals which can accommodate electrons, they have been of potential importance as cathode materials for secondary batteries and a number of quaternary alkali metal Nb thiophosphates, ANb 2 PS 10 (A=monovalent metals) have been investigated. Among them are NaNb 2 PS 10 (Goh et al., 2002) , KNb 2 PS 10 (Do & Yun, 1996) , RbNb 2 PS 10 (Kim & Yun, 2002) , CsNb 2 PS 10 (Kwak et al., 2007) , TlNb 2 PS 10 (Bang et al., 2008) , Ag 0.88 Nb 2 PS 10 (Do & Yun, 2009 ), K 0.34 Cu 0.5 Nb 2 PS 10 (Kwak & Yun, 2008) , K 0.5 Ag 0.5 Nb 2 PS 10 (Dong et al., 2005a) , Rb 0.38 Ag 0.5 Nb 2 PS 10 (Dong et al., 2005b) , and Cs 0.5 Ag 0.5 Nb 2 PS 10 (Park & Yun, 2010) . It is interesting that no V analogue of these phases has been discovered yet. As a result of efforts to find new phases in this family, we report the synthesis and characterization of a new mixed-metal quintenary thiophosphate, KNb 2 -x V x PS 10 (x=0.25).
The structure of KNb 2 -x V x PS 10 is isostructural with the quaternary KNb 2 PS 10 and detailed description of the structure is given previously (Do & Yun, 1996) ].
The M atoms associate in pairs with M-M interactions alternating in the sequence of one short (2.8851 (3) Å) and one long (3.7590 (3) Å) distances. The short distance is typical of Nb 4+ -Nb 4+ bonding interactions (Angenault et al., 2000) .
There are no interchain bonding interactions except the van der Waals forces and the K + ions in this van der Waals gap stabilize the structure through the electrostatic interactions ( Figure 2 ] 3 and this is consistent with the highly resistive and diamagnetic nature of the compound.
Experimental
The compound KNb 2 -x V x PS 10 was prepared by the reaction of the elemental Nb, V, P, and S with the use of the reactive alkali metal halides. A combination of the pure elements, Nb powder (CERAC 99.9%), V powder (CERAC 99.5%), P powder(CERAC99.95%), and S powder (Aldrich 99.999%) were mixed in a fused silica tube in a molar ratio of Nb: V: P: S = 1:1:1:5 with the eutectic mixture of KCl/LiCl. The mass ratio of the reactants and the halides flux was 2:1. The tube was evacuated to 0.133 Pa, sealed and heated gradually (50 K/h) to 650 K, where it was kept for 72 h. The tube was cooled to 423 K at 3 K/h and then was quenched to room temperature. The excess halides were removed with distilled water and supplementary materials sup-2 black needle shaped crystals were obtained. The crystals are stable in air and water. A microprobe analysis of the crystals was made with an EDAX equipped scanning electron microscope (Jeol JSM-6700 F). Analysis of these crystals showed only the presence of K, Nb, V, P, and S. A quantitative analysis performed with standards gave the ratio of Nb: V = 87:
13, which corresponds to KNb 1.74 V 0.26 PS 10 .
Refinement
The refinement of the model with occupational disorder on the M site caused significant decrease of the R-factor (wR2 = 0.042) in comparison if the full occupation by either metal had been considered (wR2 > 0.05). Also the displacement parameters in the disordered model became plausible. The disordered atoms were supposed to have the same displacement parameters. The nonstoichiometry of the K site was checked by refining the occupancy of K while those of the other atoms were fixed. With the nonstoichiometric model, the parameter remained the same. The large anisotropic displacement parameters for alkali metals are also found in the related compounds such as KNb 2 PS 10 (Do & Yun, 1996) . The highest residual electron density is 0.86 Å from the M2 site and the deepest hole is 0.85 Å from the M1 site. Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 ) 
Geometric parameters (Å, °)
Nb1-S8 i 2.4631 (10) Nb2-S6 i 2.5490 (9) Nb1-S7 ii 2.4760 (9) Nb2-S10 ii 2.5551 (8) Nb1-S2 iii 2.5039 (10) Nb2-S5 2.5758 (8) Nb1-S9 i 2.5098 (9) Nb2-S4 2.6279 (8) Nb1-S6 i 2.5431 (9) Nb2-V1 v 2.8851 (3) Nb1-S10 ii 2.5562 (8) Nb2-Nb1 v 2.8851 (3) Nb1-S1 2.5772 (9) P1-S3 1.9718 (13) Nb1-S4 2.6319 (8) P1-S5 2.0451 (13) Nb1-Nb2 ii 2.8851 (3) P1-S1 2.0544 (13) Nb1-V2 ii 2.8851 (3) P1-S4 2.0874 (13) Nb2-S9 iv 2.4622 (9) S2-S8 ii 2.0235 (15) Nb2-S2 i 2.4678 (9) S6-S10 vi 2.0498 (12) Nb2-S8 iv 2.5110 (10) S7-S9 iv 2.0405 (14) Nb2-S7 2.5406 ( 
